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009637855 

WPI Acc No: 1993-331404/199342 
XRAM Acc No: C93-146786 

Prepn. of 3 - ( (R) -1- (substd. 

oxycarbonyloxy) ethyl) -4-siibstd- -2-azetidinone - by reacting 

hydroxy ethyl -substd. azetidinone and halofonnate, in presence of pyridine®, 
for use as intermediates for penem type antibacterial agents 
Patent Assignee: TAKEDA CHEM IND LTD (TAKE ) 
Number of Countries: 001 Number of Patents: 001 
Abstract (Basic) : JP 5239020 A 

Prepn. of 3- ( (R) -1-substd. oxycarbonyloxy) ethyl ) -4-substd. 
-2-azetidinone comprises reacting 3 - { (R) -1-hydroxyethyl) -4 , -substd, 
-2 -azetidinone and haloformate in presence of pyridine and cpd. of formula 
(I). (R = lower alkyl; n - 1-3). 

Organic solvents are pref . used in the prepn.. The organic solvents 
are ethers or esters. The n is 2 or 3. R is substd. on 2- or 6- carbon. 
The R is methyl. Cpd. (I) is 2 . 6-lutidine . Cpd. (I) is 2 , 4 , 6-collidine - 

USE/ADVANTAGE - As intermediates for carbapenem and penem type 
antibacterial agents. The method gives 81-96%. 

In an example, (3R, 4R) -4 -acetoxy-3 - { (R) -1 -hydroxyethyl) - 
2-azetinodine (5.19g) was dissolved in dry THF (120 mlO, and 2, 6-lutidine 
(6.99 ml) and pyridine (0.48 ml) were added, the allyl chlorof ormate (3.18 
ml) was added and stirred at 30 deg.C. Every Ih allyl chlorof ormate (3.18 
ml) was added three times, then the reaction mixt. was stirred at 3 0 
deg.C. for 2hr. . To the residue given by evapn. ethyl acetate (200 ml) and 
IN HCl (50 ml) were added and stirred. The organic layer was sepd. and 
washed with satd. copper sulphate then satd. aq. sodium chloride, and 
dried with magnesium sulphuric anhydride. The residue given by evapn. was 
purified by silica gel column chromatography (silica gel, 140g; ethyl 
acetate: hexane - 1:2) to give (3R, 4R) -4 -acetoxy-3 - ( (R) - 1- (allyl 
oxycarbonyloxy) ethyl) -2 -azetidinone as pale yellow oil (6.95f, 90% 
yield). IR(Neat) : 2980, 1790, 1750 cm-1; IH-NMR (CDC13 ) delta: 1.46 (3H, d, 
J=6.2Hz), 2.12 (3H,s), 3.37 (lH,dd, J=l-4, 6. 8Hz), 4.6-4.7 (2H.m) , 5.12 
(lH,dq, J=6.8, 6.2Hz). 5.29 (lH,dq, J=10.4, 1.4Hz), 5.36 (lH,dq, J=17.4, 
1.4Hz). 5.35 (lH,d, J=1.4Hz), 5.94 (lH,ddt, J=10.4, 17.4, 5.8Hz), 6.53 
(IH, brs) . 
Dwg. 0/0 

Title Terms: PREPARATION; SUBSTITUTE; OXY; CARBONYLOXY; ETHYL; SUBSTITUTE; 

AZETIDINONE; REACT; HYDROXYETHYL; SUBSTITUTE; AZETIDINONE; HALOFORMATE; 

PRESENCE; PYRIDINE; INTERMEDIATE; PENEM; TYPE; ANTIBACTERIAL; AGENT 
Derwent Class: B03 

International Patent Class (Main) : C07D-205/08 

International Patent Class (Additional): BOlJ-031/02; C07B-061/00 
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(74)f^SA 





(54) [^BJ(7)^8^] 3- [ (R) -1- (fig|:^4^i/*;^;l<^;^:t4^l/) - 4 2 -T "If ^i? y >(7) 

(57) imm] $?iss 

3- [ (R) -l-t KD:^-i/ic^/W] -4- 




Wtp^ RfHSiKr/W^ywSSr. nit 1 ?Sv^L3<^SE» 
^ftT-CSJS^it^r^^r^PS^^hi-^S- [ (R) -1 



-1- 



ummi] 3 - [ (R) - 1 - t KD:3e>-3i^/u] - 




#:fiT(c:s^&$^5r <t^4*^S^^-t-5. 3- [ (R) - 

1 mMt<Dmmmo 

im>km4] n;^i^2*yct^3T'$p^f|5^^^1 n^l^L3IB 

lff*^6l R;6M^/i-ST**>6lf*3ll/^V>L5E« 

m^m?] t-y 2, 6-/1-^ v^>'(7)#ftT{::R 
^S^ii-^C^^4#Jg:<t-r^l«*^3 fS«c(?5K^gttc. 

10 0 0 1 1 

j^^^mm<D^f$.^rmt{.x^mtj:3- [ (r) -i 

[0 0 0 21 

[ (R) -l-t Kn:^;^:^^/^] ;t7;W'^-<;t;i^{t:^ifei 



N - r y yu:^^^/:^/!-;^^!/^^^!^!:^;^^^ 
iSct-^i^ci^^ 31J^^(co-r y/U7i-:3^v^:^/U/}^':n/^«c^ 
# ^ (1 Mi N H S SrftH-r ^ i^:>i|75S fc ^ ^ «^ ^ 

[-vxnf-^ (Heterocycles) 2 5^ 2 

2 1 M (1 9 8 7) ] , ^/c. ^b'g'i^ (B) $rv^>:^ nn 

7 0%J^Tr**)*9 [:/y7^^:/ lf >r^:35;/^ 

yf-^r-rx>< :tzf i>->ry<l^ (Bulletin of the Ch 
emical Society of Japan) 59^ 1363M(198 
6) ioJ:t/x h^-^KnV U^— X (Tetrahedron Le 
tters) 2 5^ 2 7 9 3 K ( 1 9 8 4 ) ] , «^T*t 

[^1:21 




CA) (B) 

(C) ^:/y'r^^ if >{r^:;(7/w y-^-CT^ 

^-f -J^/<1^ (Bulletin of the Chemical Soc 
iety of Japan) 59^ 1363M(1986) 

M^xi/^nu^^i^m^^. 4-v?y^yur^y t'yi> 

<r>0-r^);\^:^^i^:^;v:^-=^;v^ (D) ««7!>^U;6^^^ 
-frT. N-r y/^:t^iy;^>'^?^^^/^^^c (E) :feJ:T^N, 
O-b*;^ {r}}/v:^^i^^jv^.=L;v) «c (f) t^^K^ 

fem;&5#e>ixfCo ^;i-C\ fflfi!'C;&-o31tf^6«jtc:o-Ty 
[{bS] 



-2- 



OH 

^OCOCH, 



CO 



0C00CH2CH=CH, 
^OCOCH J 



CD) 



OH 

Qj-NCOOCH,CH=CH, 
CE) 



OCOOCH,CH-CH, 
jjJ--NCO0CH,CH=CH, 



[0 0 0 3] 

[ (R) - 1 -t Kcr^iy:n^/U] -4-fl^-2-T 
i-/.Ci^*>3- [ (R) -1- m^:^^iy:^/i^^^=^/^:t 
to 0 0 4] 

C:^^. 3- [ (R) - 1 - h Knar>>n:5^/i.] - 4- 

i2tz^^W:. 3 - [ (R) - 1 -fc Kn:3ri/^^/V-] -4 
lit 4] 

»n [!] 

^/l^fo ] -C$^^S^^5i££<01^fc^^2a£JLi:^(D:j^ 

i>^t^M.mL. zti{zm-^\^^x:^mm^^^\.fzo -r 

(1) 3- [ (R) Knari/^^/i.] -4-g 

ytit^^ [I] oi*fcfi2a£Ji±to#:&T-esj£ 

rfc^r4$«^i-$. 3- [ (R) -1- 




m^-r6±ie (1) is^c^Ki^?^. (3) w^s^^soi 
-7^/u^*^cti:3^;^x/u^^j^T-*>5±ia (2) f5«o 

M^^. (4) nf>*-2t.fziit3Xh6±m (1) /^l^L 
(3) ISicCOjKigffi. (5) Rt*-2{iL:i6XV^emcW.i^ 

Lrv>^±ia (4) i5«<7)K3ti^. (6) Rt^yi^/um 

xh^±m (1) ^^v^L (5) mm<Dmy^m. (?) e 

i^m<^'r5±i5 (3) i5«c(oKi§i£. (8) t'^yv^v^ 
(3) mm(om^^mz.mi-^h<Dxh^o 

[0 0 0 5] -.^mm(D 3 - [ (R) - 1 - m^:t^i^ 
y vS^ii:;^jfe^c*3^^Tffil^e>tl'5 3- [ (r) -i-t 

S:S:tt?i^^£^W-r5 3- [ (R) Knz^v^ac 

^/w] -2-r-^^v^/>'r-fe^xj^f5m(Dt>o-ct>j: 
lit 5] 



OB 



{II] 
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(2)^. -OCOR^ 
O^. -S (O) „-R^ 

-O-C-Y-R* 
II 

z 

[^4^. R^^«^^a^^LTV^Tt><tv^T/^^/^S. 

[0 0 0 6] ±is rg^g^:$ru-ri^rt><i:i^T/t'=^/^ 
:/ntVK -ry:7'nfcvu, :/^/K -ryy^/K tert- 

i^nr/V=^/V-S:65fflV^e)ti5o ±IS ^B^feSS^*LTV^ 

tr-<!Jt^;W, i^'f'T^^/K :t^'\yi^T:=^ 
*LV\ ±12 rgg^S^;frLTV^Xt>J:l^Ty-yuSj 

fflv^e>^^^o ±12 rgftS«r^LTv^rt>i:v>a«S 

Sj CO r^^^Sj t urn. «^jx.fl. e^s. m 



;ttl>^y/K 5^:i^::^>'K fny/U, yt^-^:/ V /K V 

y/u, t'^yy/K hyryy/w. ^rv^ryy/^, -r 
h^yy/K t"yi>yu, t°yyv^^/K t'^i^-zK 

^vjj^yt-y v^/K >f ^y/t:'y^v^::i/W/.^^2j^ 

[0 0 0 7] ±i2tor/u=^/K r/u^r=-/u^ r/u^=^ 

:^fyw<^^/ug, fc5^^f^v^^g:Mr/^^>'l/;3^/^' 
m) . i&.mr/i^^/i-m m^\t. yf-/^, ^^^/k 

Hi3iv>L3e-c$>Sp glfe£^L'Cfflv^?>i^5T^y 

J:oT^%g|$:i^rv^rfci:v^ ±i2K^^S$rWLTV^T 
txtv^a^SS^LTfi. ±12 rglftSSr^TL 

5o ±i2T^yS, t Knare/S:JoJ:t;:?^/u^^v'S;^>5 

fcJlV^Ci.eT/l-^/W'S y^/K :3cf'/l.. 

-<Vi^/u£7i^) . hy^/K i^y/^*^;55fflv^P> 
ix-So ±faCi_6r/l-^/WS. 7 3i:=./V'S^ c^.io^^ 
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-CH (R^) COOR"^ 

K^^. R^jm^T/V^^/wS^. R^fit^^S^^ 

[0 0 0 8] R^vmio^ti^i&mr/u^/umtLx 
ais^LTJi. ^?iJx^^«ms^^^L-c^/^Tt><^:l^c,_e 

-ypbVK n-y^/K tert-:/f-/W/.^<!f) . SlfeS 

/K tert — p— ;^ V^-y^l^^y;v, 
p —en h n^>^i//K o — h n^>^i//K ^^^Xt K 
y/K hy^/K 2, 2, 2- h y nnai^/K 2-h 

y ^ f'/i^i/ y T y /v-. h y 7« f^/v^/y/v, h 
xxyfjw^i^'f'jvi/y))^^ v?;^^/w:7rc:^/u->y/vS/^^ 

©tLTf^. R^;ii^Ci_eTyU^/K?:)>b<?:>:^>5*f*b<. 1# 
iCp<^;U755J:V\ ±3*Lfc3- [ (R) 

t^o «?»Jxtf. 4$M¥0 1-254656, Xh^--K 

Ut^— X (Tetrahedron Letters) , 2 6 , 6 7 
3 (1 9 8 5) , 1^, 2_8, 507 (1987) , 1^, 
2 8 , 6 6 2 5 (1 9 8 7) Jfc ^lClB«e(^)*'jfe*rfflV^"C 

[0 0 0 91 ±3*Ly£:3- [ (R) Kn:^ri/:i^ 
-4-e«^-2-r-^^v?y V«r. ^k^ife [I] 



jS^?-ii:^)::<hic:J:or. 3- [ (R) -1- (Hm:^^r 
i>y >'^Kit-r^r:<!:;iiS-C#^« it:-&i^ [1] RT* 

t)-r:d\ 2^/c(13;6^»* ^b-g^^fe [I] t LX 
75^2&$5J:t/6^i:^ca^LT^/^6t^o^W^ <!: 

:bJt 2, 6 -/U^'v^^, 2, 4, 6 y L 

v\ t^i^h. ^'^)t^xm\^^h^^^'^h\.xn.. ey 
v^v-^ 2, e-zw^i^v. fy >^>t 2, 4, 6-:3 y^; 
y<om.^^t>^tmt.\.^\ \Y.^m [I] (1. 

CmScO^b^i^ [I] ^2Si£Jl_ll^'g^LTffiV^^ - ^ 
tit^^ [I] ^03- [ (R) - 1 -t h'u^i^zc^ 

S^/l^^mXh^o mx.\t. 3- [ (R) -1-t Kn 

-4-g^~2-rif^v^y vi^/ufc:^ 
tr. t'^y i^v<b 2, e-z^f-v^^-Tft^i^i^^tLii^o. 
0 1~0- S'B/um&t i~i o^/wai:. »t.L<n 
0. 0 S-'O. 5^/i-^»^ l-S^/U^iSr. 
<ir 2, 4. 6 -=i y iyyx\t^ti^*tim'^ 0 . 0 1- 0.8 

^/i^'^mt 1-1 0^/i-^fi. tijtL<no, 0 5 — 0. 

[00 10] ±IS/^^:3^^g?3l7^x/^^Lr^l. ^«?;d*e> 
[{1:7] 

0 

II 

X-C-OR" 

K^. R2^^g^ftS^rWU■CV^rfc<tl^r/^:^y^S 

X^t/^^y>'lS^^^-ro ] Xmt>:^tl^i\:^(l^^j: 

t*tm\^^hti^o R^xmt>:^n^ m^^^^\^x\^^ 

i_6r;^=^/u£ («3J;trf, n->^n 

tVU?i^) , C,^er/U^::^/US (0llllf. l^^/K 1 
-T^p-^j^/W, 2-^X^/1-/^^) . Ci.eTy^^^^^/^ 

/K y /l^/^ if ailing 1 /jtV ^ 1 3 V ^ bix 
Ci^gT/U^/WS («»lx.tf. ^^>'^ ^^>'K n- 
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<!:') /.t<!f7:>^e>3ll^n<b 1 /^^^L3^@;55|Hv^^btl^o 

/W, o — h o^>i//!x^ p — ^ \-^-y^yi^/U, t'>^ 
2. 2. 2- MJ ^HDzn^/U^ 2 - h y 
[0 0 11] X-t'^i^^;n.^/^D>r^VJ[^.^.i: LTJl. -^J 

3- [ (R) - 1 -l: Kn^i^^^/l-] - 4- 

Kl^i-2-T-fe'f-v^/:/i^/Wc^LTii^i'-i 0^ 

/US ft. »*L<{12-6^/U^ftT**>5o ^JC&M^ 
fl. 3 - [ (R) - 1 - t Kr2^i/:ii^/W] ~4-^i^ 

-2-r-iff-v>y V, fb^ife [I] <Dmmt&fit*(Dm 

tcj:or. x^m^mvt^^mvimcs- [ (r) -i 
-2-Tiff-i^/>§r^f^r^;^i5-c^^o ±m^mmm 

Kn:7 7>' (^^Tv THF<l:lil&-r) , 1, 

2-i/7^ h^v^:3i^>, 1, 2 -v^3i h^v/ai^^, 

y^/U, g^S^^nf-zK g^^yntVK 

t') . ^^b^K^ («lx.fi. -<>^-^>'. h/u^v. ^i/i^ 

F, v^:t^i^>', 1, 2-i^7« h^i/^tJ'^^, KK^^ 

[0 0 13] *:R^S-cffl^/^ibi^-5S^^K<oft^l. g^^K^JJ: 

r/3- [ (R) - 1 Kn^>-:ii^/i/] ~4-g^- 

2-r-if^v^>/:/osmicJ:orM)i^;65 3- [ (R) 
- 1 - fc Kn ^uzj^^/i^] - 4 2 ~r -^^s^y 

>^lgtc:*fLT. iiSl-SOOml, »4L<fl5'-l 

oomi-efc^o :^s;J;^"Cfi. SiJ^igm^^i-iisi^rfflv^^ 
IS^sHb^^i [II] <D3i<L(Dmmmiti-^^t\tfj:\^\ 



[ (R) -1- (m.i^:t^i^:^^^^-=^^^^^iy) 



OCOOR' 




0 



:^mc^^x^m'r^^t^*-x^^o m:^\j. mmm 

[0014] *^P>^Xi#bH^ 3 - [ (R) - 1 ~ (S 
lJ|2^:^ri:/:*/^>J?::^/l-^=^i^) - 4 -gift- 2 - 

t^. --xni^^ iJ'/UX (Heterocycles) 2 5^ 2 2 1 
M (1 9 8 7) . yjJx-rv:^:/ y-t^ 
^T-f r-f i/ir^^>" (Bulletin of the Chemic 

al Society of Japan) 59^ 1363H(198 
6) , V- Vy^V^>\y^^^ (Tetrahedron Letter 
s)25# 2793M(1984).I^. 26^ 8 
9i: (1 9 8 5) . >5r^;^/U y y-^^^ ^^'^V' ^ ^ /i^ 
'f/^y'^l^ (Chemical &; Pharmaceutical Bulletin) 
37^ 2338M(1989). ^y^-i-;v y^z^ 

i/sly (Journal of the Chemical Society Chemical C 
ommunication) 908H (1983) . i^. 821M 

(1 9 8 9) . ^/V^'f-iJ ^^13 (Helvetic 
a Chimica Acta) 69^ 1576M(1986).4# 
MBS 62-263183. (^57-146777. PJ6 
4-22880. 1^64-22880, [^61-474 
89. 1^63-303981. 1^63-287779. 
1^63-188662, (^60-104088. 1^64 
-4 3 9 8 6. 1-197483. 1^3-167 

187. 1^3-163081. 1^2-300187. Wi 
2- 1 4 9 0. «FiS¥2- 1 7 7 1 1 83iifJC|a«feO;^ 

So 

[0 0 151 «TJc^lS«i3ctt/#%01|-e*:5IWSr$e> 

f-StC^m/iilv aT«^##«^i5J:U^55St?!I<^NMR 

rt^ai^n (Gemini) 200 (200 MHz) S;^^^ 
h/U^-^-' CSJ^L. ^6flti^ppm-e^Lfco 
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s : v^Vi/U^y h d : ^^U-/ h 

t : h U y h q : ^ V y V 

dd : y :/Vu \y yV m : '^/t'^:/ U y 

h 

br : tgJ^V^ J : i^yf^) V^/ 
[0 0 161 

mmi 1 

(3R, 4R) -4-T± [ (R) -1- 

t Kci^v^^i^yw] -2-rif^i//:y (i.06g) 
fiJv^y (1. 4 7 g) ^:^px.. 

VN-r^ n n:^^p< ^yl/ (3. 1 8ml) COe/:^nn;^^> 
(1 Oml) ^5l}#P«1;0^(tTjgTLfCo mTmj^m 

1 : 2) -C^^glffiKi-Si:. (3R, 4R) 

h^v^-S- [ (R) -1- (TV 

- 2-r-^f*-^y VTi^O. 0 5 4 g. 

(3R, 4R) -4~r±h^i^-l-r})/i^:t^i^:^ 
/W7jf 3 - [ (R) - 1 -b Kn:3eiynif-/i.] -2 

-r-tf^v^y y^i^O. 3 3 2 g&U^ (3 R, 4R)-4 

[ (R) -1- {rV/i^:t^iy:^/\^:^^=^/l^:t^i^) 

-2-Tif^v^y:/^^0. 4 3 5 g^f^nfCo 
(3R, 4R) -4-Tir h^i/- 1 -Ty/^:t^i/;!& 
[ (R) -1-fc Kn:^re/:ii^/^] -2 

-Tif^v^/^ : 

I R (Neat) : 2980, 1830, 1750cm-' 
'H-NMR(CDCl3) 6 : 1. 37 (3H, d, J=6. 2Hz) , 2. 16(3H, 
s), 3. 19(lH,dd,J=1.6 &;6.2Hz), 4. 25 (IH. quintet, J=6. 
2Hz), 4. 7-4.8(2H.m). 5. 3-5. 5 (2H, m) , 5. 97(1H, ddt. J= 
10. 2, 17. 2 &; 5. 8Hz) . 6. 37 (IH. d, J=l. 6Hz) 

(3R, 4R) -4-r±h^i^-l-r])/l^:t^i^:^ 
/i^:^=L/u-3- [ (R) -1- (TU/w;^^->;<7yi-2j?::^ 

I R (Neat) : 3000. 1830, 1750cm-' 
'H-NMR(CDCl3) 6 : 1. 46(3H, d, J=6. 4Hz), 2.13{3H, 
s), 3.34(lH,dd, J=l,8 &:6.0Hz), 4. 6-4. 8(4H, m), 5.18 
(lH,dq, J=6.4 &; 6.0Hz). 5. 3-5. 5 (4H. m) . 5.8-6. 1(2H. 
m), 6.56(lH,d. J=1.8Hz) 

[0 017] ##«2 

(3R, 4R) ~4-r±V^iy-3- [ (R) -1- 
fc Kn^i/rc^/u] -2-r^^i^/:y (1. 0 4 g) 
SrKilftTHF (3 0ml) tCgE}^^U (0.9 7m 

1) S-^JDx.. oV>-C^nD^Kr U/W (0.6 4ml) StAD 



(3.18ml) ^smmm. sor:v2f^ m^i^L 

UiN Hci ^mK.xm^m^fc. ^mm^^^i.. 

/l-SOg. 1 : 2) 

(3R, 4R) -4-T± [ (R) - 

1- (rV/l^:t^-y:^/i^y!(:='/i-:^^-» -2- 

[0018] mmm 1 

(3R, 4R) -4-r-t h^^v'-S- [ (R) -1- 

t Kn:^i/aif-/u] - 2-riff^v^/ (5. 1 9 g) 
^^jftTHF (12 Oral) (::^g;?)^L. 2 , 6 - V 
(6.9 9inl) :}6Xrj\l'Vi^>' (0.4 8ral) SrJtlUx. O 
VN-ei7nn:^jJS^r y/U (3. 1 Sml) ^1}Wx.X30X^X 
mWL^fc. lP#KS(C^nn=3i^^r U/W (3. 1 8ml) 

^3mmm. 3ox:x2mmi^Ltc. mj£Tmm^ 
^i^xmhti rznm\cmnk=^'f'/i^ (2 0 omi) *Dj:t>* 

IN HCI (5 Omi) ^mx.Xm^^ "^tZo ^BM^ 

mf^mmmTi^mm. mfn^^y^xmikm^'ikM 

hfhtcBl&i:iyV:^^/i^:^yM.^ti^h^'7y^- (v^ 
y:^y/H4 0g, g^^^^/i-— ^^f-V 1 : 2) 
mm-r^ts (3R, 4 R) -4-T-ir h:5r>^-3- 

[ (R) -1- {T V /^:t^i^:^/\-:r^:=^/U:t^i^) 
yu] -2-riff-v^/>';!iSS^J|fe?ft4^#l^L-C6. 9 5 
g (iR^9 0%) #bnfc:o 
1 R (Neat) : 2980, 1790. 1750cm~' 
'H-NMR(CDCl3) 6 : 1. 46(3H. d, J=6. 2Hz). 2. 12(3H. 
s). 3.37(lH.dd,J=1.4 &;6.8Hz), 4. 6-4, 7 (2H, m) , 5.12 
(lH,dq, J=6.8 &; 6.2Hz), 5. 29(1H, dq, J=10. 4 &; 1.4Hz). 

5.36(lH.dq. J=17.4 &; L4Hz), 5. 85(1H, d, J=l. 4Hz), 
5.94(lH,ddt. J=10.4, 17.4 &; 5.8Hz), 6,53(lH.brs) 

[0019] nmm 2 

(3R, 4R) -4-rMV^^y-3- [ (R) -1- 
MVxJ^^yzxu^/V] (1.04g) 

^mm>ir^'^y (3 0ml) \mt^\.. 2,6-/w^>? 

V (1.4ml) ^X.Xy^\f^)i/> (0.1ml) ^1^7L. OV^ 
-C^Dn:^g^r !J/U (0.6 4ml) irJlJOXLT 3 0 
j^L^o l^rflfttCliJ'nn^SfT!)/^ (3. 18ml) «: 

4iH]iijjo^. 3 0^:^0 2 ^rait^$L/co i^T^j«@5fe 

LT#P>ttfc^«StC@^g^^5^/UioJ:U^l N HCl^&JIJP 

^rS>9i^-tffco W^^^^lit. t&?a«tg?«l7k^*K. 

AiJ^n-^ hi/y^^-— (i^y :^>>'/V'5 0 g, 

1 : 2) -Q^m-^b. (3R, 4 R) - 

4-r-fe h=¥-e^-3- [ (R) -1- {r ^) )Vir^t^i3 



•7- 



g (4X^9 0%) #e>ttfCo 

[0 0 2 0] ^mm 3 

^i/zji^iy (3 0ml) ^m\^^x. mm^^^fti^'^^mt 

(3R, 4R) -4-r± h^i^-S- [ (R) - 

r-^'^v^y LT 1. 4 2 g (1K*9 

2%) mhtlfCo 

[0 0 2 1 1 mmm 4 

l^ig0*)2i::]^v^-r-^7|-:3ef-v^fti^«9lc|^K:x^/u (3 
0ml) ^/l!V^-C. PD:^^T!;/U>^-&ft-2, 5 6ml^ 
f5]^I^RS^L^*[!fii-r^<t (3R, 4R) -4-T±h 

[ (R) -1- (rV/i^:t^iy:^/i^yrsrz,/i-yt 

T1.31g mms 5%) mhilfZo 

[00 2 2] mmms 

^mm 1 l-^f^v^T2, e -/^^•^:/<7){-t^'9i::2, 4. 6 

y v/y^fflV^^^. (3R, 4 R) -4-rirh^r 
iy-3- [ (R) -1- (T ]) 

v^) ^^/^] -2-r-^f^v>y VI. 2 5 g (iR^8 1 

%) #^tLfCo 

[0 0 2 31 ^JfeiJ^fl 6 

(3R, 4R) -4-Tirh^v— 3- [ (R) -1- 

t KD:3f-i/rc^/u] - 2 -r-^^'v^y > ( 1 . 7 3 g) 

^^J^THF (4 0inl) IC^;6^L. 2,6-/Uf"v^y 

(2.3ral) ioJ:t/t:'y v^:/ (0.0 Sml) ^Mk^s 
-Ci5'nD:^(8p-n hP-<:/>:;^y> (2. 1 6 g) ^JD;t 

-C3 o^rjts^Lfco immmz^av^^p-^^h^ 

-<>v^/U (2. 1 6 g) ^4[Hlii*D^. 3 0t:T*2B#ra^ 

ji^:}dxxfiN Hci^m^xm^m^^tzo ^mmt^ 
^,m-^y^'^i;Ax^mi.fco t^j£Tmm^^\^xnh 

:;^7y/l-8 0g, &^^:3l^/^-^dei^>' 1:1) T'JtJi 
ir^t^ (3R, 4R) -4-r-t h^v^-3- 
[ (R) -1- (p-^ hn^>-i?/W:d-:¥i^?S;/V2j?::^/^ 

3. 0 1 g (IR^S 8%) #f5tlfCo ia>fe7 9-8 Ot: 
I R (KBr) : 3280. 1780, 1750, 1740, 1520cin'^ 

^H-NMR(CDCl3) 6 : L 47 (3H, d, J=6, 4Hz) , 2. 12(3H, 

s). 3, 38(lH,dd, J=1.2 &;6.4Hz), 5. 16(1H, quintet, J=6. 

4Hz). 5.25(2H.s). 5. 86(1H, d, J=l. 2Hz) , 6.56(lH.br 

s), 7.55(2H,d,J=9Hz), 8. 24 (2H, d, J=9Hz) 
[00 24] ^te«7 

(3S, 4S) -4- [ (R) -1- (v^:7ziiri/uyf- 

-3- [ (R) -1-t 
Yu^i/zxL^jV] (1,0 6 g) ^ 

SyftTHF (3 0ml) (Cgf^^U 2.6-yUf^v^> (0. 



7ml) io<tO:t°y (0.0 5ml) ^Mk.^ oV>-Cj^ 
np^^r 'jyl- (0. 3 2ml) ^mx,X 3 OX:xmWL 
fzo immmc^^u^mrD/i^ (0. 3 2ml) i:4\3l 

mm. 3ox:x2mmwLtz. sjET^sEe^tr 

^#^tt/c0ltt{::e^S?:i^^vu*3j:t/l N HC14r^U;tT 

i$.J£rmmS^ LXnhtitzmmi: i^V:^ Vf^iJ 7 A ^ 

u-^V^yy (^>!; :*y/u5 0 g, 

:3f-t^V 1 : 2) T**t§li-t-5<^. (3S, 4 S) -3- 

[ (R) -1- {T') }^i!r^iyti}V^^:^;V^^'y) 

yu] -4- [ (R) - 1 - (>^:7:n:=.;M^>'^:t=^v/;t; 

;Vif.::^jV) rc.^;V^ - 2 -T ^^'J J ^tm^f^^k^t 

Lri,26g (lR^9 6%) #e>^xfCo 

I R (KBr) : 2780, 2950. 1770, 1750, 1730, 1655cm 
-1 

'H-NMR(CDCl3) 6 : 1. 27(3H, d, J=7Hz) . 1.29(3H,d. 
J=7Hz), 2. 75-2. 90(1 H,m). 3. 15(1H, dd, J=2 &; 8Hz), 3. 
89(lH,dd, J=2 &; 5.6Hz), 4. 55-4. 65(2H, m) , 4,95(1H, 
m), 5.2-5.4(2H,m), 5. 8-6. 05 (2H, m) , 6.86(1H, s). 7.2 
-7. 4(10H, m) 
[0 0 2 51 

mm\ ^jT\^^wm^^^7^'ttLmz^ or, 4 

R) - A-r-^ V^'y-3 - [ (R) - 1 - h Kn:^r>- 

^mumi^^nm^^^TxRj^^^^it^<o (3r, a 

R) -A-r^V^iy-Z- [ (R) -1- {r'j/u:t 

(G) . (3R, 4R) -A-r-^h^iy-l-rV/l^ 
:t^i/:<7/l^7Kn/i.-3- [ (R) -l-t Kor^i/rc^ 
/U] -2-rif^i^yv (H) *5J:UJ (3R, 4 R) - 
4-T-fe h^i/- 1-r 3- 
[ (R) -1- (rV/i-:t^i^:^Ji-^^:=>/U:t^i^) 
/u] -2--rif^v?y (I) coiR* (%) *r^t-o 
m^fmi (3R, 4R) -4-T-fe: h:¥i/-3- 
[ (R) -1-t Kn:^^/^:^/!.] -2-rif^v?y V 
(emmol) i:mm (2 0ml) irS^L^fiSSriP^m 3 
Ot:-C^on:^i&Ty/W (2 4mmol) 3 . 5 B$rfl*Wtr 
JBTLfCo 3 0t:-C2^Pflra£:^. g^S?aif^/i.r-«rf^ 

L. IN Hcu mmmyi^mm. ykvm»:mi^Lfz. 

S^^(Dit^l^ (G) . (H) ioJ:U^ (I) O^fi^H 

1) l-^T^-To 

HPLCCO^ft : :Capcell pak 

fi^mS : UV (2 1 8mn) 
JSjS : 1 . Oml/min 
(ft 9] 
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[0 0 2 61 



OCOOCHjCH'CH, 

0^ 
CG) 



OH 



X00CH2CH=CH, 
OCOCH, ^•,^_^OCOCH, 



^yJ-illCOOCH,CH=CH, qJ-NCOOCH,CH=CH, 
(H) (I) 



itR^ (%) 



No. 






G 


H 


I 


1 




THF 


90 


0 


0 


2 


w 




90 


0 


0 


3 




1,2-/ ;tK->i^y 


92 


0 


0 


4 


/; 




85 


0 


0 


5 




THF 


81 


0 


0 






THF 


47 


0 


0 




4-'/ im\)\: vj y 


CH2CI2 


3.5 


21.5 


21.3 



■f^T^v-^ (Bulletinof the Chemical Society of J 
apan) , _5_9 , 1 3 6 3 (1 9 8 6) 

- [ (R) - 1 - b Kn:^va:^yu] -4-^^-2- 

0'g^^^'rBW<bUT^rffl/.f3- [ (R) -1- 



"bo 

^j$.^fmb\.x^mfi^- [ (R) -1- m^ir^ 
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